The use of oil reduces the evaporation of the small volmethod for screening and growing crystals of macroumes, though in many cases where the drops are small, molecules and can yield perfectly adequate materials desiccation of the droplet is an important parameter in for structural analyses. It has the benefit of requiring achieving the crystallization condition. Oil also elimivery little material for each experiment and of being easy nates many of the effects of surfaces and walls of the to apply to a new protein through the use of crystallizacrystallization containers. Many imaginative strategies have been adopted to with the protein and then placing the mixture in a wellsealed container (Figure 1) . Because of the time invested control nucleation in hanging drops, such as varying the size of the droplets, altering the conditions of the in each crystallization droplet, this approach requires knowledge of an initial set of crystallization conditions. equilibrant, or incorporating additives that retard crystal growth. In some cases this is successful, but since vapor If vapor diffusion techniques were utilized for the initial screen, the actual conditions at which crystal growth diffusion is an inherently unstable way of growing crystals, it often leads to frustratingly small crystals. Under occurs would be unknown, since the crystallization mixture does not achieve the concentration of the original such circumstances, alternative crystallization strategies must be tried, which include dialysis, free interface precipitant. This occurs because the protein, buffer, and salts associated with the crystallization mixture all condiffusion, or batch. Each of these strategies can yield large crystals on occasions where vapor diffusion proves tribute to lowering its water activity and reduce the evaporation of the droplet. to be difficult [ The one apparent disadvantage of the one-solution strategy is the variation in protein, buffer, and salt concentration. In general this is not a problem, since crystallization is usually insensitive to a 10%-20% variation in protein concentration. Likewise, although the presence of salts or other additives is often essential for crystallization, the exact concentration is rarely critical for the observation of crystals when a range of precipitant concentrations is examined. These apparent drawbacks are more than compensated by the systematic differences between adjacent crystallization experiments and by the ability to reproduce the conditions exactly at a later date.
Experimental Considerations
In a typical initial batch crystallization experiment, 5 l of protein is mixed carefully with varying amounts of a precipitant solution and placed in a sealed container to prevent evaporation. It is important to note that the way in which the protein and precipitant are mixed is a critical feature of this method, since the goal is to achieve supersaturation without triggering nucleation. This is accomplished by mixing the protein and precipitant in a conical Once the initial conditions that yield crystals in batch have been defined, refinement of the crystallization procan be remedied by lowering the concentration of either or both until conditions that yield supersaturation or tocol usually involves adjusting the precipitant concentration, pH, salt components, and additives, and optisatisfactory spontaneous nucleation are located. Alternatively, the protein and precipitant might need to be mizing the protein concentration. This is similar to the way in which conditions are optimized in vapor diffusion mixed at a lower temperature to avoid nucleation.
The absence of crystals is more problematic and may experiments, except in this case it is easier to use larger 
